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Re: Loss of DNA Mismatch
Repair: Effects on the
Rate of Mutation to Drug
Resistance

de las Alas et al(1) recently reported
that certain genes involved in the contr
of cellular sensitivity to etoposide ma
be more susceptible to mutation in cel
lacking DNA mismatch repair (MMR)

drug. They showed through clonogen
survival assays in MMR-deficient cel
lines complemented with the MLH1
gene that sensitivity to etoposide was i

line, while the development of muta
Etoposide exerts its cytotoxic effed

somerase Il (topoll}2), of which there
are two isoforms. Topodl and topolB
are the products of two different gene
that have been mapped to chromoson
17 and 3, respectively3,4). Studies
have indicated that the degree of over
enzyme activity is an important factor i
determining the activity of topoll inhibi-
tors (5). More specifically, the level of
topollp activity has been correlated t
the sensitivity of breast cancer cell line
to etoposidg6).

The method of de las Alas et al. in
volved transferring to the human colo
cancer cell line HCT116 a wild-type
copy of the MLH1 gene by com-
plementing with chromosome 3 (desig
nated NCT116/+chr3). In this case
such an approach is flawed in tha
complementing cells with chromosom
3 would also co-introduce another cop
of the topolB gene. Increased expres
sion of topolB from the newly intro-
duced topolB gene could itself increase
the sensitivity of cells to etoposide a
compared with control cells comple
mented with chromosome 2.

Complementing cells with an entire
chromosome also introduces other ger
that may directly or indirectly affect the
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activity, with resulting resistance to the

creased over that of the parental ce
tions affecting resistance was reduced.

by inhibiting the nuclear enzyme topoi-

sensitivity of cells to specific cytotoxid
drugs.

Wal M. Liu
RoBERT H. TE POELE
SiMON P. DbEL
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r'] Response

The DNA mismatch repair (MMR)-
deficient HCT116 cells were rendere
J- repair proficient by transferring a cop
2, of chromosome 3 containing a fung
attional MLH1 allele, and Liu et al. point
e out that this would be expected to add ¢
yextra topolB allele. If the topolB level
-were a dominant determinant of etop

side (VP-16) sensitivity in these cells
> then the extra allele would reasonab
s be expected to enhance VP-16 sensit|
- ity and reduce the frequency of mutatio
to the resistant phenotype due to redu
> tion in topolIB activity. However, there
eare several lines of evidence suggesti
that topolB is not a dominant determi
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nant of VP-16 sensitivity and that th
effects observed were, in fact, due
changes in MMR activity.

The most direct evidence is that
similar change in VP-16 sensitivity wa
observed in another pair of human ce
that differ in MMR repair proficiency
due to loss of MSH2 function. The de
ficient HEC59 cells have defects in bo
alleles of MSH2. When they were re

Jdered repair proficient through the tran
fer of chromosome 2, which does n
.ncarry either a topodt or topoll3 gene
y: but does carry MSH2, they became 1
fold more sensitive to VP-161). Thus,
despite the background of other gen
on chromosome 2, the effect of MM
correction was detectable in this syste
das it was in the HCT-116 cells. In add
tion, as noted in our report, at the hig
concentrations of VP-16 used in the m
tation rate studies, there was no signi

>

o.dicating that if the topoll allele orn
chromosome 3 was functional, it had

' ciency of 0.0002%2).
Other evidence derives from studic
. suggesting that topall dominates ove
setopoll as a determinant of VP-16 se
sitivity in whole cells, and that the 509
increase in topop that might have oc-
curred with transfer of chromosome
would be expected to have a minim
effect on the mutation rate measur
ments that we made. First, yeast ce
expressing only human top@Iwere
more sensitive to VP-16 than yeast ce
expressing only human top@l| indicat-
ing that the former was better at meg
ating the cytotoxic effects of VP-16 i
the whole cell(3). Also, up- or down-
regulation of topol& levels produced
large changes in VP-16 sensitivity co
d sistent with this isoform being the don
y inant target(4,5). In addition, cells se-
- lected with VP-16 and other topol
inhibitors have mutations in topal|[re-
anviewed in (6)], but there are no report
of mutations in topolp in VP-16 se-
0-lected cells. In proliferating tissues, tc
, polla levels appear to be substantial

vsion levels of topols in human cance
ncell lines averaged 32 times higher th
cthat of topolB [reviewed in(7)].

Thus, although our available data ¢
nagnot exclude an effect of an extra toppl|
allele, we believe that there is a reasa

\ccant difference in VP-16 sensitivity, in-

effect on sensitivity at a cloning effi

lyhigher than topopp levels and expres:
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able basis for considering that th
change in MMR activity underlies the
observed change in mutation rate.

MAIDA M. DE LAS ALAS
STEPHEN B. HOWELL
GERRIT Los
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Re: Greying of America Will
Foster New Strategies in
Oncology

The Journal recently carried a New
item (1) on the views concerning cance
in the aging population expressed I
President Clinton’'s Cancer Panel. A
cording to this Panel, the main trea

Los G. Loss of DNA mismatch repair: effects

the cell to etoposide. Oncol Res 1996;8:

e therapy in an aging population is the r¢
> quirement for individualization of the
treatment and examination of the pha
macologic properties and toxicity o
cancer drugs given to older patients. W

teresting and promising aspect of the i
teraction between some chemotherape
tics and statins in tumor therapy. Th
inhibitors of 3-hydroxy-3-methylglu-
n taryl-coenzyme A (HMG-CoA) reduc
tase (the statins) inhibit synthesis
mevalonic acid, an essential precursor
cholesterol biosynthesis, and have co
jmonly been used for the last sever
years to prevent and to treat atherosc
rosis of the coronary vessels. Due
their ability to lower blood cholestero
"levels, the statins presently are amo
_the world’s most commonly used drug
erespecially in elderly patients. The mes
age of patients receiving simvastatin
the Scandinavian Simvastatin Surviv
;_Study is 58.2 years for men and 60
cyears for womer(2).

However, the significance of statins
application may not be confined to th
prevention and treatment of corona
" heart disease. Lovastatin, which arres

5

would like to draw attention to one inr

2-(3), has been shown to exert antitum
effects in a variety of animal tumo
r-models(4,5). Results of phase | trials 0
f lovastatin administered to cancer p
etients have also been reportég)). Lo-
vastatin will probably never be use
n-successfully as a single antitumor age
2uFlowever, the interaction between stati
eand chemotherapeutics used for tum
treatment should be examined.
According to recent observation
of statins could be able to increase anti
inrmor activity of some other anticance
mdrugs. Lovastatin has already be
alshown to augment antitumor activity ¢
ecisplatin in a murine tumor mod€b),

tic antitumor effects when used with ¢
ngher BCNU (carmustine) gs-interferon
5, (7). Lovastatin was also demonstrated
ntarget specifically drug-resistant P-gly
ncoprotein-expressing tumor cell8),
alsuggesting its possible application in t
Streatment of tumors refractory to chg
motherapy.

In our recent study, we examine
e whether antitumor effects of doxorub
ycin may be potentiatedh vivo by its
stcombined use with lovastatin. Neithe

:Ecells in the G phase of the cell cycle
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SFig. 1. Effects of treatment with doxorubicin and/or lovastatin on B16F10 tumor growth. Mice
r inoculated wih 1 x 16 (one million) of B16F10 melanoma cells. Measurements of tumor diameter st

“on days 7 and 14). Mean relative tumor diameter + standard error were measuel<05 and ** =
I- P<.005 (analysis of variance, Kruskal-Wallis test followed by a Dunn’s multiple comparisons te

were injected with fpvastatin (100wg/day intratu-
) doxorubicin (5 mg/kg, intraperitoneally, two dose

toand simvastatin demonstrated synergi
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lovastatin inhibited tumor growth in
B16F10 murine melanoma model. How
ever, significant retardation of tumo
growth was observed in mice treate
with lovastatin in combination with
doxorubicin as compared with contrg

1). Potentiation of antitumor activity of
some chemotherapeutics by lovasta
could help to minimize their toxicity by

the antitumor effects. Although our ex
periments have been performed in r
dent tumor models and their results ¢
not directly translate to humans, we ca
not rule out the possibility that applica
tion of statins will eventually extend tg
include supplementation of tumo
therapy, particularly in elderly patient
with coronary heart disease.
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- Re: Breast Implants
and Cancer

r

Uy

Brinton and Brown(1) recently re-
viewed the topic of breast implants an
cancer. While their review was compre

should be added to those they cited.
Concerning sarcomas, there ha
been five publication2—6) describing
aggressive fibromatosis (desmoid),
least three of which began in the fibrou
capsule around the implant. If one co
y siders a desmoid as a slow-growing f
- brosarcoma, can some of these cases
" solid-state carcinogenesis in the huma
Other types of sarcomas of the brea
. in patients with breast implants includ
malignant fibrous histiocytoma and myx
oid sarcoma and are described’8).
Squamous cell carcinoma of th
. breast is extremely rare. There ha
, been two cases reported recer{fiy11),
one involving the breast implant fibrou
N capsule and one occurring around i
i_jected silicone. These two cases are ¢
_ proximately 3.8% of all reported case
. since 1917.
Finally, another case of lymphom
has been reported 2).

)
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e Response

€ We thank Dr. Shiffman for noting
these additional reports of cancer amo
S patients with silicone breast implant
N“The goal of our review was to determir
Pthe etiologic relevance of silicone im
Splants to subsequent cancers. Case
ports must therefore be cautiously inte
A preted. However, as we indicated, th
provide insights as to possible avenu
for future research. The question
whether slow-growing fibrosarcoma
should be considered as evidence
solid-state carcinogenesis is one th
will not be answered by epidemiologi
studies. Further resolution of the rel
tionship of silicone implants to cance
risk should also involve laboratory af
proaches, some of which were discuss
in our review.
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Simultaneous Production of
Parathyroid Hormone-Related
Protein and Granulocyte
Colony-Stimulating Factor in
Renal Pelvic Cancer

nal pelvic squamous cell carcinoma ¢
the right kidney. His tumor was not to
tally resected because of intensive adh
sion to surrounding tissue. System
chemotherapy and radiotherapy we
not attempted because of the patien
poor general condition.

Two months after surgery, as the r¢
maining tumor progressed, the patie
exhibited hypercalcemia (corrected s
rum calcium level, 19.0 mg/dL) and leu
kocytosis (116 780/mry with >90% of
the leukocytes consisting of matur
granulocytes), but did not have any aj
parent inflammatory disease or bon
metastasis. Analysis of serum for leve
of parathyroid hormone-related protei

We treated a 53-year-old man for re-

(PTHrP) and granulocyte colony
stimulating factor (G-CSF) indicatec
that elevated values of 12.0 pmol/
s(hormal, <1.1 pmol/L) and 202 pg/mL
(normal, 6.0-21.9 pg/mL), respectively
were present. The cancer cells of surg
" cal specimens stained positively wit
both anti-human PTHrP antibody an
anti-human G-CSF antibody.

The patient received one course
bisphosphonate (30 mg) by intravenol
infusion over 4 hours to decrease th
serum calcium level; 2 weeks later, th
level was within the normal range an
then elevated gradually. At the sam
time, the white blood cell count fell to
44700/mni and elevated a few days af
ster the corrected serum calcium level d
| (Fig. 1). The patient died of carcinom
110 days postoperatively.
¢ Bisphosphonate does not suppre
rethe production of PTHrP but inhibits os
'deoclastic bone resorption and is used

treating humoral hypercalcemia of car
s.cer. Although bisphosphonate caus
nttransient leukopenia as a side effect 2
048 hours after the first infusion, the
- white blood cell count returns to the nor
mal range a few days after dose redu
etion (1,2). In the PTHrP-producing tu-
o-mors (four renal cell carcinomas an
etwo transitional cell carcinomas), bis
sphosphonate reduced only the seru

L white blood cell count nor the serum
| levels of PTHrP. Therefore, in this case
_ it is unlikely that reduction of the white
blood cell count is an effect of bispho
, phonate.
i- It has been reported that the simulta-
h neous acquisition of G-CSF production
d and expression of its receptor by bladder
cancer cells enhance autocrine growth
ofof the tumor(3) and that leukocytes or
ismacrophages activated by G-CSF may
ebe responsible both for the malignant
etransformation of normal cells and for
d the proliferation or metastasis of malig-
enant cells(4,5). These reported results
suggest that the G-CSF may be respon-
- sible for the growth of G-CSF-produg
ding tumors.
a  We did not examine serum levels
PTHrP and G-CSF when the correct
sserum calcium levels and the whit
- blood cell counts decreased to the mi
irmum values. However, it is unlikely tha
1-bisphosphonate suppresses the prod
egion of PTHrP and G-CSF antitumor e
1-fect. Furthermore, this parallel phenon
2 enon was a one-time episode, sin
- bisphosphonate was not injected twic
c- At present, it is unclear not only
whether this parallel phenomenon is ¢
d cium dependent but also how bispha
- phonate modifies the mutual action b
nmween PTHrP and G-CSF. However,

D

Df
ed

ncalcium level and decreased neither t

hanight be likely that bisphosphonate ir

82th day 103th day
—— SCC antigen(<1.5ng/ml) (12/26/95) (01/16/96) —&— Ca™(mg/dl)
o PTHIP 12.0 pmol/l PTHP 12.2 pmol/l
WBC(x100/u1) G-CSF 202 pg/ml G-CSF 370 pg/mi
1200 ~20
18
1000 16
1 14
. . . 800 r
Fig. 1. Clinical values of white 1 12
blood cell count, corrected se-
rum calcium level, and squa- 600 10
mous cell carcinoma (SCC) an-
tigen in serum. 1
400 i
-6
4 :_4
200 s
| 2
0 ] T T T T T r T T 0
-60 -40 20 0 20 40 60 80 100 120
-Time (Days)- zero day 82th day
(10/05/95) (12/26/95)
operation Bisphosphonate 30mg
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modify the action of G-CSF. Our dat

between calcium and G-CSF) in tumo

G-CSF.
TakaO KAMAI
TUGUHIRO TOMA
HiTosHI MASUDA
DAISUKE |ISHIWATA
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Re: Risk of Urinary Tract
Cancers Following Kidney or
Ureter Stones

A Swedish record-linkage studiL),
based on a cohort of 61 114 patients ha
pitalized for kidney or ureter stones fol

dardized incidence ratio of bladde
cancer of 1.4 based on 319 cases. T
association was stronger in women, b
information was not available to allow
for possible confounding factors. Evi
dence from case—control studies is st
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teracts with the other cytokines tha

may help explain the complicated cyta
kines network (including the associatio

that simultaneously produce PTHrP ar

F, Rosini S, Salvagno G, et al. The acutg

Geriatric Hospital, 1-7-1 Aoba-cho Higashimu-

lowed for up to 18 years, found a stan-History

itopen to discussion. The odds ratid

a (ORs) were 2.2 in males in an earlie
-U.S. study(2), around 1.5 in a large

n multicentric U.S. study3), and 1.0 in a

rsDanish study(4). Three additional case-
dcontrol studies(5-7) found ORs be-
tween 1.2 and 1.4.

Urinary tract stones might induc
chronic irritation that may lead to pro
liferative urothelial changes, or me
chanical effect of stones on the epith
lium might increase absorption and/c

sassociation exists, this may be strong
2rin women.
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FRANCESCA FIORETTI
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